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PROBLEM TO BE SOLVED: To eliminate a chopper to reduce size, 
weight and cost of a system apparatus and make an inverter input 
voltage variable to improve a system efficiency. 
SOLUTION: One side ends of the windings of an AC motor 103 are 
connected to the AC output side of a voltage-type inverter 101 
which receives a DC voltage and outputs a variable AC voltage 
with a variable frequency and the other side ends of the windings 
of the AC motor are connected to each other together to form a 
neutral. A variable voltage type energy storage device 105 is 
connected between the neutral and one of the DC input terminals 
of the inverter 101 and an automotive DC power supply 106 is 
connected between both the ends of the energy storage device 
105. Further, the inverter 101 is made to practise a chopper 
operation by switching operation of a zero-voltage mode of the 
inverter 101 and a power is delivered between the variable voltage 
type energy storage device 105 and the DC input side of the 
inverter 101 through the inverter 101. 
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2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The end of the coil of an AC motor is connected to the alternating current output side of the 
electrical-potential-difference form inverter which direct current voltage is inputted and outputs the adjustable 
alternating voltage of a variable frequency, package connection of the other end of the coil of an AC motor is 
made, and the neutral point of a motor coil is constituted. This neutral point, The electrical system of the electric 
vehicle characterized by having connected the electrical-potential-difference good deformation energy storage 
component between the ends of the direct-current input terminal of an inverter, and connecting mounted DC 
power supply to the both ends of this electrical-potential-difference good deformation energy storage 
component. 

[Claim 2] The end of the coil of an AC motor is connected to the alternating current output side of the 
electrical-potential-difference form inverter which direct current voltage is inputted and outputs the adjustable 
alternating voltage of a variable frequency, package connection of the other end of the coil of an AC motor is 
made, and the neutral point of a motor coil is constituted. This neutral point, The electrical system of the electric 
vehicle characterized by having connected the electrical-potential-difference good deformation energy storage 
component between the midpoints of the direct-current input voltage of an inverter, and connecting mounted 
DC power supply to the both ends of this electrical-potential-difference good deformation energy storage 
component. 

[Claim 3] While connecting the end of the coil of an AC motor to the alternating current output side of the 
electrical-potential-difference form inverter which direct current voltage is inputted and outputs the adjustable 
alternating voltage of a variable frequency, making package connection of the other end of the coil of an AC 
motor and constituting the neutral point of a motor coil The solid state switch arm which diode becomes from 
the series circuit of two solid state switch components by which antiparallel connection was carried out 
respectively is connected to the direct-current input side of an inverter. The electrical system of the electric 
vehicle characterized by having connected the electrical-potential-difference good deformation energy storage 
component between said neutral points and midpoints of said solid state switch arm, and connecting mounted 
DC power supply to the both ends of this electrical-potential-difference good deformation energy storage 
component. 

[Claim 4] The electrical system of the electric vehicle which connects the end of the coil of an AC motor to the 
alternating current output side of the electrical-potential-difference form inverter which direct current voltage is 
inputted and outputs the adjustable alternating voltage of a variable frequency, makes package connection of the 
other end of the coil of an AC motor, and is characterized by to have constituted the neutral point of a motor 
coil, to have connected the electrical-potential-difference good deformation energy storage component between 
this neutral point and the end of the direct-current input terminal of an inverter, and to connect mounted DC 
power supply to said direct-current input terminal. 

[Claim 5] The electrical system of the electric vehicle which connects the end of the coil of an AC motor to the 
alternating current output side of the electrical-potential-difference form inverter which direct current voltage is 
inputted and outputs the adjustable alternating voltage of a variable frequency, makes package connection of the 
other end of the coil of an AC motor, and is characterized by to have constituted the neutral point of a motor 
coil, to have connected the electrical-potential-difference good deformation energy storage component between 
this neutral point and the midpoint of the direct-current input voltage of an inverter, and to connect mounted DC 
power supply to the direct-current input terminal of an inverter. 
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[Claim 6] While connecting the end of the coil of an AC motor to the alternating current output side of the 
electrical-potential-difference form inverter which direct current voltage is inputted and outputs the adjustable 
alternating voltage of a variable frequency, making package connection of the other end of the coil of an AC 
motor and constituting the neutral point of a motor coil The solid state switch arm which diode becomes from 
the series circuit of two solid state switch components by which antiparallel connection was carried out 
respectively is connected to the direct-current input side of said inverter. The electrical system of the electric 
vehicle characterized by having connected the electrical-potential-difference good deformation energy storage 
component between said neutral points and midpoints of said solid state switch arm, and connecting mounted 
DC power supply to the both ends of said solid state switch arm. 

[Claim 7] The electrical system of the electric vehicle which is made to carry out chopper actuation of the 
inverter by actuation of the zero electrical-potential-difference vector mode of said inverter, and is characterized 
by making power deliver and receive through an inverter between said electrical-potential-difference good 
deformation energy storage components and direct-current input sides of an inverter in the electrical system of 
an electric vehicle given in any 1 term of claims 1 , 2, 4, and 5. 

[Claim 8] The electrical system of the electric vehicle which switches said solid state switch arm, is made to 
carry out chopper actuation in the electrical system of an electric vehicle according to claim 3 or 6, operating 
said inverter by the zero electrical-potential-difference vector mode, and is characterized by making power 
deliver and receive through an inverter between said electrical-potential-difference good deformation energy 
storage components and direct-current input sides of an inverter. 

[Claim 9] The electrical system of the electric vehicle characterized by making the midpoint of the direct- 
current input voltage of an inverter into the node of two or more input capacitors by which the series connection 
was carried out in the electrical system of an electric vehicle according to claim 2 or 5. 
[Claim 10] The electrical system of the electric vehicle characterized by an electrical-potential-difference good 
deformation energy storage component being an electric double layer capacitor or an electrochemistry capacitor 
in the electrical system of an electric vehicle given in any 1 term of claims 1-9. 

[Claim 1 1 ] The electrical system of the electric vehicle characterized by connecting the capacitor for high- 
frequency-current absorption to juxtaposition at an electrical-potential-difference good deformation energy 
storage component in the electrical system of an electric vehicle given in any 1 term of claims 1-10. 
[Claim 12] The electrical system of the electric vehicle characterized by making adjustable the electrical 
potential difference of an electrical-potential-difference good deformation energy storage component, or direct- 
current input voltage of an inverter according to the operational status of regularity or an AC motor in the 
electrical system of an electric vehicle given in any 1 term of claims 1-11. 

[Claim 13] It is the electrical system of the electric vehicle characterized by an AC motor being a motor for a 

car drive in the electrical system of an electric vehicle given in any 1 term of claims 1-12. 

[Claim 14] It is the electrical system of the electric vehicle characterized by an AC motor being a motor for the 

auxiliary machinery drive for cars in the electrical system of an electric vehicle given in any 1 term of claims 1- 

12. 

[Claim 15] The electrical system of the electric vehicle characterized by making the energy charged by the 
electrical-potential-difference good deformation energy storage component emit in the electrical system of an 
electric vehicle according to claim 13 at the time of car acceleration, using it as drive power of a motor, making 
an electrical-potential-difference good deformation energy storage component absorb the kinetic energy of a car 
at the time of car moderation, and making it accumulate. 

[Claim 16] The electrical system of the electric vehicle characterized by mounted DC power supply being 

chemical cells in the electrical system of an electric vehicle given in any 1 term of claims 1-15. 

[Claim 17] The electrical system of the electric vehicle characterized by mounted DC power supply being 

engine generators in the electrical system of an electric vehicle given in any 1 term of claims 1-15. 

[Claim 18] The electrical system of the electric vehicle characterized by mounted DC power supply being fuel 

cells in the electrical system of an electric vehicle given in any 1 term of claims 1-15. 

[Claim 19] The electrical system of the electric vehicle characterized by obtaining the power of the auxiliary 

machinery for cars from an electrical-potential-difference good deformation energy storage component in the 

electrical system of an electric vehicle given in any 1 term of claims 1-18. 

[Claim 20] The electrical system of the electric vehicle characterized by obtaining the power of the auxiliary 
machinery for cars from the direct-current input voltage of an inverter in the electrical system of an electric 
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vehicle given in any 1 term of claims 1-18. 

[Claim 21] The electrical system of the electric vehicle characterized by obtaining the power of the auxiliary 
machinery for cars from mounted DC power supply in the electrical system of an electric vehicle given in any 1 
term of claims 1-18. 

[Claim 22] The electrical system of the electric vehicle with which relation between the input voltage Vi of an 
inverter, the electrical potential difference Vc of an electrical-potential-difference good deformation energy 
storage component, and the terminal voltage (between lines) Vm of an AC motor is characterized by filling a 
degree type in the electrical system of an electric vehicle given in any 1 term of claims 1, 4, 7-21. 
Vi>=Vc+Vm/root3 Vi-Vm/root3 >=Vc>=Vm/root3 - [Claim 23] The electrical system of the electric vehicle 
with which relation between the input voltage Vi of an inverter, the electrical potential difference Vc of an 
electrical-potential-difference good deformation energy storage component, and the terminal voltage (between 
lines) Vm of an AC motor is characterized by filling a degree type in the electrical system of an electric vehicle 
given in any 1 term of claims 2, 5, 7-21 . 
Vi/2-Vm/root3 >=Vc>=Vm/root3-Vi/2Vi>=2 (Vc+Vm/root3) 

[Claim 24] The electrical system of the electric vehicle with which relation between the input voltage Vi of an 
inverter, the electrical potential difference Vc of an electrical-potential-difference good deformation energy 
storage component, and the terminal voltage (between lines) Vm of an AC motor is characterized by filling a 
degree type in the electrical system of an electric vehicle given in any 1 term of claims 3, 6, 7-21. 
Vi>=Vc+Vm/root30 <= Vc<=Vi-Vm/root3 - [Claim 25] The electrical system of the electric vehicle with 
which relation between the input voltage Vi of an inverter, the electrical potential difference Vc of an electrical- 
potential-difference good deformation energy storage component, and the terminal voltage (between lines) Vm 
of an AC motor is characterized by filling a degree type in the electrical system of an electric vehicle given in 
any 1 term of claims 3, 6, 7-21. 
Vi>=Vc+Vm/root30 <= Vc<=Vi/3 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrical system of the electric vehicle which drives the 

motor for a car drive with an electrical-potential-difference form inverter. 

[0002] 

[Description of the Prior Art] Drawing 16 shows the electrical system of the well-known electric vehicle which 
uses a cell as a power source. 1 is the main cell as DC power supply, and a chemical cell is mainly used as a 
high energy form cell In the adjustable electrical potential difference for [ 2 ] a motor drive in the AC motor for 
a car drive, and 3, the electrical-potential-difference form inverter of a variable frequency, and 4, a reducer and 
5 show a differential-gear gear and 6 shows a wheel, respectively. Moreover, although 7 is an auxiliary 
machinery motor and is a motor which drives ******, such as an air-conditioner, PAWASU tearing, and 
various pumps, it is represented and is shown only one set. 8 is an inverter which drives the auxiliary machinery 
motor 7. 

[0003] On the other hand, the electric double layer capacitor which 9 is a capacitor as a high power form cell, 
and is mainly a physical capacitor is used. 10 is a chopper inserted between a capacitor 9 and the main cell 1. 
Generally, a high power form cell emits power at the time of acceleration of a car, and absorbs the braking 
energy of a car at the time of moderation. For this reason, at the time of acceleration, the electrical potential 
difference of a capacitor 9 falls by emission of power, conversely, power is absorbed at the time of braking and 
it goes up. the chopper 10 is inserted in order to deliver and receive power between the capacitor 9 from which 
an electrical potential difference changes a lot, and the main cell 1 whose electrical potential difference is about 
1 law. 

[0004] Drawing 1 7 is what showed the electrical system of a series form hybrid electric vehicle, and the same 
number has shown the same component as drawing 16 . As for an engine and 12, in drawing 1 7 , 1 1 is [ a 
generator and 13 ] converters. 14 is a cell, and it is inserted in order to absorb the difference of the generating 
power of a generator 12, and the power consumption of a motor 2. In this series form, by the engine 1 1, the 
generator 12, and the converter 13, the power for car transit is generated and the motor 2 is driven through an 
inverter 3 with this power. Although there are various systems of a series form, the example of illustration has 
shown the case where a chemical cell 14 is used as a cell for dump power absorption. Since this cell 14 is not a 
high power form, the capacitor 9 which is a high power form cell is connected to juxtaposition through the 
chopper 10 as well as the case of drawing 16 . 

[0005] Generally, the output of a generator is determined by not the maximum electric power needed at the time 
of acceleration and deceleration but the power needed at the time of constant-speed transit, and this power is 
smaller than maximum electric power. For this reason, at the time of the acceleration and deceleration of the car 
which needs high power, power is delivered and received through a capacitor 9 and a chopper 10. A chemical 
cell 14 absorbs the power of the difference of the power consumption of the generating power of a generator 12, 
a motor 2, and the auxiliary machinery that is not illustrated. When stopping an engine 1 1 and running only 
with a chemical cell 14, it is necessary to use a chemical cell 14 as a cell with a certain amount of energy. 
[0006] Drawing 1 8 is what showed the electrical system of a parallel form hybrid electric vehicle, and the same 
number has shown the same component as drawing 16 and drawing 17 . 15 - the engine for parallel, and 16 - 
in a chemical cell and 1 9, a converter (inverter) and 20 show the electric double layer capacitor as a high power 
form cell, and, as for a dynamotor and 17, 21 shows [ a change gear and 18 ] a chopper, respectively. In the 
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parallel form, it may run under the power of both the case where it runs through a change gear 17 only under the 
power of an engine 15, the case where it runs through a converter (inverter) 19 and a dynamotor 16 with the 
power of a chemical cell 1 8, and an engine 1 5 and a cell 1 8, and each system is properly used according to the 
application. Also in the parallel form, as an object for the regeneration power absorption at the time of car 
braking, a high power form cell is required and has connected the electric double layer capacitor 20 to 
juxtaposition through a chopper 21 to a cell 18. 
[0007] 

[Problem(s) to be Solved by the Invention] As the above-mentioned well-known example showed, the cell 
which has the both-sexes ability of a high energy form and a high power form is required for the power source 
of an electric vehicle. A high energy form cell opts for the mileage engine performance per 1 charge, and a high 
power form cell opts for the acceleration engine performance or the regenerative-braking engine performance. 
If braking energy can fully be revived on a cell for every braking of a car, the energy-saving effectiveness of an 
electric vehicle is very large. The same of a current engine automobile and operation is said of the electric 
vehicle, and the count of braking actuation amounts to tens of thousands of times or more. In order to advance 
energy saving of an electric vehicle further, it becomes indispensable that it is equal to acceleration-and- 
deceleration actuation of the count which amounts to these times or more of tens of thousands of. That is, to be 
equal to the high power charge-and-discharge actuation which amounts to tens of thousands of times or more as 
a cell is desired. However, the high power charge-and-discharge actuation in which a current cell amounts to 
tens of thousands of times or more since a chemical cell is a subject is difficult, and at most about thousands of 
times are a limit. For this reason, it is indispensable to exchange chemical cells for every suitable period, or to 
use together high power form cells, such as an electric double layer capacitor, in the present electric vehicle. 
[0008] Drawing 19 shows the output Ps of (a) car (rates V and b) inverter input Pi, (c) electric double layer 
capacitor electrical potential difference Vc and the inverter input voltage Vi, and (d) DC power supply 
(chemical cell) according to the operation mode (acceleration operation, constant-speed transit operation, 
moderation operation mode) of an electric vehicle, respectively. Moreover, drawing 20 is what showed an 
example of the chopper currently used by drawing 1 6 - drawing 1 8 , and has illustrated the chopper 10 of 
drawing 16 . 10b and 10c are the switch sections, and antiparallel connection of a transistor ten bl, lOcl and 
diode ten b2, and 10c2 is carried out, respectively. 10a is a current smooth reactor and lOd is an electrical- 
potential-difference smoothing capacitor. 

[0009] Also although it is called an electric vehicle, since it has the almost same purpose of use as the 
conventional engine vehicle, it is called for small, that a device is [ that 1 charge mileage has the good 
******** and acceleration-and-deceleration engine performance, being fuel-efficient, ] lightweight, and that a 
price is still cheaper. Performance-traverse ability and fuel consumption are sharply improved by concomitant 
use and hybridization of this point, an electric double layer capacitor, etc. of a high power form cell. However, 
the high power form cell section, especially the chopper section as shown in drawing 20 pose a big problem 
here. Since the thing of the capacity as the inverter for a motor drive with this chopper section almost same in a 
high power form is needed, that formation of small lightweight and price reduction have been a big technical 
problem. 

[0010] Then, especially this invention tends to improve the configuration of the chopper section among the high 
power form cell sections, and tends to offer the electrical system of the electric vehicle which enabled formation 
of small lightweight of a system instrument, low-pricing, and improvement in system efficiency. 
[0011] 

[Means for Solving the Problem] A zero electrical-potential-difference vector output is in the mode of operation 
of a polyphase inverter. This output mode is the mode which turns on in coincidence the P side switch arms 
31a, 31b, and 31c of the inverter 3 shown in drawing 21 , or the N side switch arms 32a, 32b, and 32c. That is, 
it is the mode in which the total terminal voltage (between lines) of a polyphase motor becomes coincidence 
with zero. The switching operation of the zero electrical-potential-difference vector mode of this inverter is 
used, DC power supply are further connected between the neutral point of a polyphase current motor, and the 
end of the direct-current input side of an inverter, and the approach of delivering and receiving 0 phase power 
between DC power supply and the direct-current input side of an inverter at the switching operation period of 
the zero electrical-potential-difference vector mode of an inverter is already proposed. 
[0012] Drawing 22 is drawing showing this basic system, and, for la, the 1st DC power supply and 2a are [ an 
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electrical-potential-difference form inverter and 31a of a three-phase motor and 3a ] the input capacitors of an 
inverter. Connecting the end of the coil two al of each phase of motor 2a to inverter 3a, the other end makes 
package connection of the whole set line, and makes the neutral point two a2. Between this neutral point two a2 
and the end (drawing N pole side) of the direct-current input side of inverter 3a, 2nd DC-power-supply lb is 
connected. In such a configuration, if a zero electrical-potential-difference vector is made to output by inverter 
3a, if the electrical potential difference of DC-power-supply lb is seen from each input terminal of motor 2a, it 
will turn into zero phase voltage. Although the positive phase sequence component equal circuit of this circuit is 
a drive circuit of motor 2a by the same three phase inverter as the former, since it is considered that three arms 
of inverter 3a are one arm which carries out switching operation and considering a zero phase sequence 
component equal circuit they act as a 2 quadrant chopper by the ratio of a zero electrical-potential-difference 
vector, actuation of 2 quadrant chopper is realizable by controlling zero phase voltage by inverter 3 a. That is, 
direct current power will be delivered [ according to the circuit of drawing 22 ] and received between DC- 
power-supply lb and capacitor 31a by actuation of the zero electrical-potential-difference vector mode by 
inverter 3a. In addition, the reactor for choppers uses the reactor of a coil two al. According to this system, 
since direct-current input voltage of inverter 3 a is made to adjustable, the engine-performance improvement of 
an inverter drive system, the formation of small lightweight of a system, and low-pricing are attained. 
[0013] Based on the above-mentioned principle, this invention makes package connection of the end of the coil 
of a motor, constitutes the neutral point of a motor coil, and connects electrical-potential-difference good 
deformation energy storage components, such as an electric double layer capacitor and an electrochemistry 
capacitor, between the direct-current input terminals of this neutral point and an inverter. Moreover, mounted 
DC power supply are connected to the both ends of an electrical-potential-difference good deformation energy 
storage component, or the both ends of the input capacitor of an inverter. And the solid state switch of an 
inverter is used as a chopper switch, and an equivalent chopper consists of operating an inverter by the zero 
electrical-potential-difference vector mode, and using a motor coil as a reactor between an input capacitor and 
an inverter. The chopper section needed in the conventional high power form cell section is made unnecessary 
by this, and formation of small lightweight of a system and low-pricing are attained. In addition, the power of 
an electric vehicle is generated by driving a motor through an inverter from mounted DC power supplies, such 
as a chemical cell, and an engine generator, a fuel cell, and the power of an auxiliary machinery motor is 
supplied from the input capacitor of an electrical-potential-difference good deformation energy storage 
component or an inverter. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along drawing. 
Drawing 1 is drawing explaining the operation gestalt of invention indicated to claim 1 . In drawing, 101 is a 
three phase electrical-potential-difference form inverter, and supports the inverter 3 of drawing 16 . 102 is the 
input capacitor of an inverter and 103 is the AC motor for a car drive of a three phase. 104 is the coil of a motor 
103, and the end of each phase winding is connected to an inverter 101, and the other end makes package 
connection and constitutes neutral point 103a. 105 is an electrical-potential-difference good deformation energy 
storage component, the end is connected to neutral point 103a of a motor coil, and the other end is connected to 
N pole side of an inverter input terminal. 106 is mounted DC power supply and is connected to the both ends of 
the electrical-potential-difference good deformation energy storage component 105. Although the end of the 
electrical-potential-difference good deformation energy storage component 1 05 is connected to N pole side of 
an inverter input terminal in the example of drawing 1 , connecting with P pole side is also possible. 
[0015] A chemical cell, a fuel cell, an engine generator (DC power supply constituted by the engine, the 
generator, and the rectifier), etc. are used for mounted DC power supply 106 so that it may indicate to claims 
16-18. It is desirable that it is an adjustable voltage source especially as mounted DC power supply 106. 
Moreover, an electric duplex capacitor and an electrochemistry capacitor are used for an electrical-potential- 
difference good deformation energy storage component so that it may indicate to claim 10. 
[0016] Next, actuation of this operation gestalt is explained using drawing 2 . Drawing 2 is what took lessons 
from a part for a plane 1 (a phase), and was shown equivalent, and is the same also about other phases. In 
drawing 2 , the same number has shown the same component as drawing 1 . In addition, the transistor inverter 
has shown the inverter 101 . In drawing 2 , it is that 104al indicated a phase winding of a motor 103, and 104a2 
indicated back EMF of coil 104a to be equivalent, and Vm has shown the magnitude. 101a is the switch arm of 
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a phase of an inverter 101. 101al,101a2 is a transistor, 101a3,101a4 is diode, and antiparallel connection of 
such diodes 101a3,101a4 is carried out to the transistor 101al,101a2, respectively. Vc has shown the electrical 
potential difference of the electrical-potential-difference good deformation energy storage component 105, and 
the polarity is as illustration. Vi has shown the input voltage of an inverter 101 and the polarity is as illustration. 

[0017] Drawing 2 explains actuation when driving the motor 103. If a transistor 101a2 is turned on in the state 
of Vc<Vm and Vi>Vc, the reactor current (current of a coil 104al) II flows in the direction of a broken line of 
drawing, and this current will increase gradually and will go. If a transistor 101a2 is turned off, the reactor 
current II will charge a capacitor 102 through diode 101a3, as an alternate long and short dash line shows, and 
will decrease gradually. That is, the energy accumulated in the electrical-potential-difference good deformation 
energy storage component 105 is transmitted to the capacitor 102 of an inverter input circuit. The energy 
transmitted to this input capacitor 102 drives a motor 103 by the usual inverter actuation of an inverter 101. In 
drawing 2 , a transistor 101a! ,101a2 and a reactor (coil 104al) operate as a pressure-up chopper. 
[0018] Here, when the supply voltage from mounted DC power supply 106 is smaller than the required power 
of an inverter 101, power is emitted from the electrical -potential-difference good deformation energy storage 
component 105 by the actuation mentioned above at the time of a motor drive (considerable at the time of 
acceleration in an electric vehicle), and it is poured into an inverter 101 at it. That is, it chopper-controls so that 
inverter input voltage may become default value, and power is moved from the electrical-potential-difference 
good deformation energy storage component 105 to the direct-current input side of an inverter 101 . What is 
necessary is just to supply the average power at the time of car transit smaller than acceleration power from 
mounted DC power supply 106 by such control, since big power required at the time of acceleration can be 
supplied to an inverter 101 from the electrical-potential-difference good deformation energy storage component 
105. 

[0019] Next, drawing 3 explains actuation when the motor 103 is slowing down. Drawing 3 corresponds to 
drawing 2 and the same number has shown the same component as drawing 2 . If a transistor lOlal is turned on 
in the condition of Vi> (Vc+Vm), the reactor current II will flow and increase like the broken line of this 
drawing. If a transistor lOlal is turned off, the reactor current II will flow through diode 101a4, as the alternate 
long and short dash line of this drawing shows. Since it is Vc<Vm, the reactor current II decreases gradually 
and goes. In drawing 3 , a transistor 101al,101a2 and a reactor (coil 104al) operate as a pressure-lowering 
chopper. That is, the power of the input capacitor 102 is transmitted to the electrical-potential-difference good 
deformation energy storage component 105, and the electrical-potential-difference good deformation energy 
storage component 105 is charged. Although braking power is stored in the input capacitor 102 at the time of 
braking of an electric vehicle, this regeneration power is transmitted to the electrical-potential-difference good 
deformation energy storage component 105 by pressure-lowering chopper actuation mentioned above. If it 
controls like the time of acceleration to charge the great portion of regeneration power at the electrical- 
potential-difference good deformation energy storage component 105, regeneration power to mounted DC 
power supply 106 can be made small, namely, the thing for which most regeneration power of an electric 
vehicle is charged at the electrical-potential-difference good deformation energy storage component 105 - the 
regeneration power to mounted DC power supply 106 - about 0 - or it can be made very small. This actuation 
is equivalent to the operation gestalt of invention indicated to claim 15. 

[0020] By operating a zero electrical-potential-difference vector mode to an inverter 101, pressure-up chopper 
actuation of the inverter 101 mentioned above and pressure-lowering chopper actuation are possible, and it can 
be considered at the time of this zero electrical-potential-difference vector output that they are a single switch 
arm as shows the switch arm of each phase of an inverter 101 to drawing 2 and drawing 3 equivalent so that it 
may indicate to claim 7. Since power is delivered and received between the electrical-potential-difference good 
deformation energy storage component 105 and the input capacitor 102 at the time of braking at the time of the 
drive of a motor 103, for mounted DC power supply 106, the duty of charge and discharge will be sharply 
mitigated by the pressure up of the chopper which consists of this switch arm and reactor, and pressure- 
lowering actuation. 

[0021] Drawing 4 shows the output Ps of the input Pi of (a) car rate V corresponding to the operation mode 
(acceleration operation, constant- speed transit operation, moderation operation mode) of an electric vehicle, and 
the (b) inverter, the electrical potential difference Vc of (c) electrical-potential-difference good deformation 
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energy storage component 105 and the inverter input voltage Vi, and (d) mount DC power supply 106 about 
actuation of drawing 2 and drawing 3 like drawing 19 . This drawing is drawing explaining the operation gestalt 
corresponding to claim 12. When drawing 4 is seen, it turns out that a close resemblance [ drawing 1 9 ] is 
borne. That is, the same function as drawing 19 can be given by carrying out chopper actuation of the inverter 
101 with the configuration of drawing 1 . In drawing 4 , although the electrical potential difference of the 
electrical-potential -difference good deformation energy storage component 105 serves as adjustable, as shown 
in claim 12, even if fixed, it can operate. Moreover, although inverter input voltage is set constant in the 
example of drawing 4 , as shown in claim 12, you may make it adjustable. 

[0022] Next, drawing 5 shows the operation gestalt of invention indicated to claim 2 and claim 9, and has given 
the same number to the same component as drawing 1 . Differing from invention of claim 1 bisects the input 
capacitor 102 of an inverter 101 to 102a and 102b, and it is in the point of having connected the end of the 
electrical-potential-difference good deformation energy storage component 105 to this midpoint (midpoint of 
inverter direct-current input voltage). Drawing 6 makes actuation of the chopper in this operation gestalt 
correspond to drawing 2 and drawing 3 , and shows it. With this operation gestalt, since the end of the 
electrical-potential-difference good deformation energy storage component 105 is connected to the midpoint of 
the halved input capacitors 102a and 102b, if Vi is read as Vi/2 by explanation of drawing 2 and drawing 3 , 
actuation of drawing 6 will become the same as actuation of drawing 2 and drawing 3 . For this reason, detailed 
explanation is omitted. 

[0023] Drawing 7 is drawing showing the operation gestalt of invention indicated to claim 3. In addition, the 
same number is given to the same component as drawing 1 and drawing 5 . In drawing 7 , 107 is a solid state 
switch arm and has two transistors 107b and 107c by which the series connection was carried out, and the 
diodes 107d and 107e by which antiparallel connection was carried out to these. And midpoint 107a of 
Transistors 107b and 107c and the end of the electrical -potential-difference good deformation energy storage 
component 105 are connected. 

[0024] Actuation of drawing 7 is explained with reference to drawing 8 . This drawing 8 is also the same with 
drawing 2 , and a part for a plane 1 (a phase) is shown. Vm<Vc and Vc — < (Vi+Vm) — if transistor 107b is 
turned on on conditions, the reactor current II will flow in the direction of a broken line of drawing, and this 
reactor current II will increase and go. If transistor 107b is turned off, the reactor current II will be commutated 
to the root of the alternate long and short dash line of drawing. Vc — < (Vi+Vm) — it is — a sake - the reactor 
current II - decreasing ~ going . With this operation gestalt, the chopper is constituted by the switch arm 107 
and the a phase winding 104al of a motor 103, and while operating the inverter 101 by the zero electrical- 
potential-difference vector mode so that it may indicate to claim 8, transfer of energy is performed by switching 
the switch arm 107 between the electrical -potential-difference good deformation energy storage component 105 
and the input capacitor 102. Since an exchange of the power between the electrical-potential-difference good 
deformation energy storage component 105, an inverter 101, and mounted DC power supply 106 is the same as 
drawing 2 and drawing 3 , explanation is omitted. In addition, in drawing 8 and drawing 1 , the electrical- 
potential-difference conditions in which chopper actuation is possible differ. 

[0025] Next, drawing 9 shows the operation gestalt of invention indicated to claim 4. This operation gestalt is 
what connected to the direct-current input side of an inverter 101 mounted DC power supply 106 connected to 
the both ends of the electrical-potential-difference good deformation energy storage component 105 in the 
operation gestalt of drawing 1 , and chopper actuation of an inverter 101 is the same as the case of drawing 2 
and drawing 3 . The average power to an inverter 101 is supplied from mounted DC power supply 106. Since 
transfer of the power between the electrical-potential-difference good deformation energy storage component 
105 and the input capacitor 102 is the same as the operation gestalt of drawing 1 , explanation is omitted. What 
is necessary is just to suspend chopper actuation of an inverter 101, in order to make impregnation and emission 
of the energy to the electrical-potential-difference good deformation energy storage component 105 into zero. 
Namely, what is necessary is just to stop the output of the zero electrical-potential-difference vector by the 
inverter 101. If chopper actuation is suspended, the current Ic of the electrical -potential-difference good 
deformation energy storage component 105 will become zero, and transfer of the energy between the input 
capacitors 102 will be lost. When the emission power from the electrical-potential-difference good deformation 
energy storage component 105 is less to the necessary input of an inverter 101, the insufficiency will be 
supplied from mounted DC power supply 106. 
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[0026] Drawing 10 shows the operation gestalt of invention indicated to claim 5, and connects to the direct- 
current input side of an inverter 101 mounted DC power supply 106 connected to the both ends of the electrical- 
potential-difference good deformation energy storage component 105 of drawing 5 . Chopper actuation of an 
inverter 101 and supply of the power from mounted DC power supply 106 are the same as the operation gestalt 
of drawing 5 . 

[0027] Drawing 1 1 shows the operation gestalt of invention indicated to claim 6, and connects to the both ends 
of the switch arm 107 mounted DC power supply 106 connected to the both ends of the electrical-potential- 
difference good deformation energy storage component 105 of drawing 7 . Chopper actuation of the switch arm 
107, supply of the power from mounted DC power supply 106, etc. are the same as the operation gestalt of 
drawing 7 . 

[0028] Drawing 12 shows the operation gestalt of invention indicated to claim 1 1 , and the same number has 
shown the same component as each above-mentioned operation gestalt. Generally, the electrical-potential- 
difference good deformation energy storage component is inadequate for the engine performance of the RF 
form where it can respond to the switching frequency of an inverter. That is, since the high frequency 
impedance is large, if it is used on the switching frequency of an inverter, a rise and loss of the terminal voltage 
of an electrical-potential-difference good deformation energy storage component will increase. For this reason, 
with this operation gestalt, it was presupposed that the capacitor for high-frequency-current absorption is 
connected with juxtaposition at the electrical-potential-difference good deformation energy storage component 
105. In drawing 12 , 105a is a capacitor for high-frequency-current absorption. 

[0029] Next, drawing 1 3 shows the operation gestalt of invention indicated to claim 19, it is the system which 
connected auxiliary power 108a for cars for driving auxiliary machinery, such as a cooler, with the motor for 
auxiliary machinery to the both ends of the electrical-potential-difference good deformation energy storage 
component 105, and the example of drawing 1 has shown the configuration of the principal part. This operation 
gestalt is applicable also to drawing 5 , drawing 7 , drawing 9 , drawing 1 0 , drawing 1 1 , and the operation 
gestalt of drawing 12 . 

[0030] Drawing 14 shows the operation gestalt of invention indicated to claim 20, it is the system which 
connected auxiliary power 108b for cars to the both ends of the input capacitor 102 of an inverter 101, and the 
example of drawing 1 has shown the configuration of the principal part. This operation gestalt is also applicable 
to drawing 5 , drawing 7 , drawing 9 , drawing 10 , drawing 1 1 , and the operation gestalt of drawing 1 2 . 
[0031] Drawing 1 5 shows the operation gestalt of invention indicated to claim 21, it is the system which 
connected auxiliary power 108c for cars to mounted DC power supply 106, and the example of drawing 1 has 
shown the configuration of the principal part. This operation gestalt is also applicable to drawing 5 , drawing 7 , 
drawing 9 , drawing 10 , drawing 1 1 , and the operation gestalt of drawing 12 . 

[0032] Next, the relation between the electrical potential difference Vc of the electrical-potential-difference 
good deformation energy storage component 105, the input voltage Vi of an inverter 101, and the terminal 
voltage (between lines, actual value) Vm of a motor 103 is explained. With the operation gestalt of drawing 1 , 
as shown in claim 22, these are set up like a degree type and an inverter 101 performs the usual PWM control. 
With Vi>=Vc+Vm/root3 Vi-Vm/root3 >=Vc>=Vm/root3 and the operation gestalt of drawin g 5 , as shown in 
claim 23, these are set up like a degree type and an inverter 101 performs the usual PWM control. 
Vi/2-Vm/root3 >=Vc>=Vm/root3-Vi/2Vi>=2 (Vc+Vm/root3) 

Furthermore, with the operation gestalt of drawing 7 , as shown in claim 24, it sets up like a degree type and an 
inverter 101 performs the usual PWM control. 

Vi>=Vc+Vm/root30 <= Vc<=Vi-Vm/root3 - here, in the operation gestalt of drawing 7 , as shown in claim 25, 
you may set up like a degree type. In this case, an inverter 101 performs the usual Pulse- Amplitude-Modulation 
control. 

Vi>=Vc+Vm/root30 <= Vc<=Vi/3 [0033] 

[Effect of the Invention] As stated above, while connecting an electrical-potential-difference good deformation 
energy storage component like a capacitor and using the coil of a motor as a reactor between the neutral point of 
the coil of an AC motor, and the direct-current input side of an inverter, in this invention, the inverter and the 
solid state switch arm are operated as a chopper using actuation of the zero electrical-potential-difference vector 
mode by the inverter. And at the time of acceleration of an electric vehicle (at the time of a drive), the energy of 
an electrical-potential-difference good deformation energy storage component is mainly emitted, and it is made 
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to absorb the kinetic energy of a car body for an electrical-potential-difference good deformation energy storage 
component by the above-mentioned chopper actuation at the time of moderation (at the time of braking). 
[0034] For this reason, there is effectiveness of ** which can make adjustable direct-current input voltage of 
two inverters that the chopper which was the need conventionally [ 1 ], and the reactor for choppers are 
omissible, and there is the following big effectiveness further. 

3) Large formation of small lightweight of a system instrument and low-pricing can be attained. 

4) Since an inverter can be operated with the optimal electrical-potential-difference value, system efficiency 
improves sharply. 

By these, it can contribute to spread and development of an electric vehicle greatly. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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